Experience as a moderator of the media equation: the impact of flattery and praise by Johnson, Daniel et al.
  
 
   COVER SHEET 
 
 
Johnson, D and Gardner, J and Wiles, J (2004) Experience as a Moderator of the 
Media Equation: The Impact of Flattery and Praise. International Journal of 
Human-Computer Studies 61(3) : pp. 237-258.
 
 
Accessed from  http://eprints.qut.edu.au
 
 
Copyright 2004 Elsevier  
Johnson, D., Gardner, J., & Wiles, J. (2004). Experience as a Moderator of the Media Equation: 
The Impact of Flattery and Praise. International Journal of Human Computer Studies, 61, 237-
258. 
Experience as a Moderator of the Media Equation: The 
Impact of Flattery and Praise 
 
Daniel Johnson (School of ITEE, University of Queensland) 
John Gardner (School of Business, University of Queensland) 
Janet Wiles (School of ITEE, University of Queensland) 
 
Contact: johnson@itee.uq.edu.au 
School of ITEE 
General Purpose South Building (no. 78) 





This study extends previous media equation research, which showed that the effects of 
flattery from a computer can produce the same general effects as flattery from 
humans. Specifically, the study explored the potential moderating effect of experience 
on the impact of flattery from a computer. One hundred and fifty-eight students from 
the University of Queensland voluntarily participated in the study. Participants 
interacted with a computer and were exposed to one of three kinds of feedback: praise 
(sincere praise), flattery (insincere praise), or control (generic feedback). 
Questionnaire measures assessing participants' affective state, attitudes and opinions 
were taken. Participants of high experience, but not low experience, displayed a media 
equation pattern of results, reacting to flattery from a computer in a manner congruent 
with peoples' reactions to flattery from other humans. High experience participants 
tended to believe that the computer spoke the truth, experienced more positive affect 
as a result of flattery, and judged the computer's performance more favourably. These 
findings are interpreted in light of previous research and the implications for software 
design in fields such as entertainment and education are considered. 
Affective Computing and the Media Equation 
The need for usability in computers and their interfaces is largely accepted. 
Increasingly, researchers interested in human factors and human-computer interaction 
are becoming aware of the value of looking beyond usability (Jordan, 2001). Focus on 
the emotional side of computing is becoming increasingly common, not only with 
regard to the significance of computers that can recognise and express emotions – 
affective computing (Picard, 1997), but also in terms of computers and interfaces that 
aim to engender positive affective states in the user – affective design (Johnson and 
Wiles, 2001).  
One line of research which has implications for all these goals (usability, 
affective computing, and affective design) is the “media equation” (Reeves and Nass, 
1996). The media equation is based on the idea that people respond socially to 
computers. In its simplest form the media equation can be stated as ‘media equals real 
life’; more broadly it is the concept that people’s interactions with televisions, 
computers and new media are fundamentally social and natural (Reeves and Nass, 
1996). In media equation studies, the social dynamics surrounding human-human 
interactions are shown to exist in human-computer interactions. The studies conducted 
supporting the media equation all follow a similar research process. The process is as 
follows: (a) pick a social science finding (usually social psychology or sociology) 
which concerns behaviour or attitudes towards humans, (b) substitute ‘computer’ for 
‘human’ in the statement of the theory e.g., ‘people like people that flatter them’ 
becomes ‘people like computers that flatter them’ (Fogg and Nass, 1997b), (c) 
replicate the methodology of the social science study but replace one or more humans 
with computers, (d) determine if the social rule still applies (Nass, Steuer and Tauber, 
1994b). 
 A myriad of different media equation effects are described in the literature. 
The vast majority of this research can be considered to fall into four categories 
reflecting the kinds of psychological or sociological effects that are being explored. 
Human research in the areas of traits, social rules and norms, identity, and 
communication has been shown to be applicable to human-computer interactions. 
Media equation research focussing on human traits includes studies on gain-loss 
theory (Moon and Nass, 1996), social facilitation (Rickenberg and Reeves, 2000) and 
principles of attraction (Nass and Lee, 2001). For example, research has shown that 
people tend to prefer computers that are similar to themselves Nass and Lee (2000; 
2001) which parallels the tendency to prefer other people who are similar to oneself 
(the similarity attraction hypothesis; (Duck, 1973; Byrne, Clore and Smeaton, 1986; 
Neimeyer and Mitchell, 1988). The media equation research concentrating on social 
rules and norms has explored reciprocity (Fogg and Nass, 1997a; Takeuchi, Katagiri, 
Nass and Fogg, 1998; Nass and Moon, 2000; Takeuchi, Katagiri, Nass and Fogg, 
2000), flattery (Fogg and Nass, 1997b), politeness (Nass, Moon and Carney, 1999), 
assignment of roles (Nass, Reeves and Leshner, 1996) and praise and criticism (Nass, 
Steuer, Henriksen and Dryer, 1994a). For example, there is evidence that people 
perceive a computer who criticises others to be smarter than a computer that praises 
others (this is the same process that tends to occur between people) (Nass, Steuer et 
al., 1994a). Media equation research focussing on identity incorporates studies on 
social identity theory (Nass, Fogg and Moon, 1995; Nass, Moon, Fogg, Reeves and 
Dryer, 1995), self-serving bias (Moon and Nass, 1998), and stereotyping (Nass, Moon 
and Green, 1997). For example, research has shown that people (both male and 
female) will apply gender-based stereotypes to a computer as a function of whether 
the computer communicates using a male or female voice (Nass, Moon et al., 1997). 
The media equation research directed towards issues of communication has included 
studies exploring party host behaviour (Isbister, Nakanishi, Ishida and Nass, 2000) 
and emotion theory and active listening (Klein, Moon and Picard, 1999). The latter 
researchers, for example, found that for people experiencing negative affect (e.g., 
frustration), interacting with a computer that provided sincere non-judgmental 
feedback led to a moderation of the negative feelings experienced (as often happens 
when people talk to other people who offer sincere non-judgmental feedback). 
Explanations for the Media Equation 
A variety of explanations for media equation findings have been proposed. 
The three major arguments put forward centre around anthropomorphism, the idea of 
the computer as a proxy, and mindlessness. Anthropomorphism refers to people acting 
on a belief that computers are essentially human, thus their behaviour when 
responding socially to computers reflects ignorance, psychological dysfunction, or 
social dysfunction. The ‘computer as a proxy’ argument is based on the notion that 
when an individual responds socially to a computer they are, in fact, responding to the 
machine as a human artefact. That is, the machine is merely a medium that embodies 
the responses of the producer or programmer (Nass and Steuer, 1993; Nass, Steuer et 
al., 1994a; Nass, Steuer et al., 1994b; Nass, Fogg and Moon, 1996; Nass and Moon, 
2000; Sundar and Nass, 2000). Inherent in both the anthropomorphism and computer 
as proxy explanations is that individuals’ social responses to technology are consistent 
with their beliefs about the technology: the computer is treated like a person because 
it either is perceived to be or perceived to represent a human being. By contrast, 
mindlessness refers to the human tendency to act on ‘autopilot’, that is to react based 
on a certain subset of cues that may lead to a set of responses that are not necessarily 
the most appropriate. According to the mindlessness explanation, peoples’ social 
responses to technology are not necessarily consistent with their beliefs about the 
technology. 
 The anthropomorphism explanation of social responses is weakened greatly by 
a number of characteristics of the media equation literature. In particular, the 
participants in most of the studies were experienced computer users with a tertiary 
level education. It seems unlikely that a majority of these participants suffered from a 
social or psychological deficiency that led them to believe that computers are actually 
human. Moreover, when debriefed, participants in the studies insisted they would not 
respond socially to a computer and strongly denied that they would ever exhibit the 
behaviours they had actually shown in the studies (Nass, Steuer et al., 1994a; Nass, 
Fogg et al., 1996; Nass and Moon, 2000). Such denials are inconsistent with the idea 
that the participants actually believe that computers are essentially human1. 
 Sundar and Nass (2000) have conducted research specifically aimed at testing 
the validity of the ‘computer as proxy’ explanation for the media equation. These 
studies compare the behaviour of people who think they are interacting with a 
computer with the behaviour of people who think they are interacting with another 
person (e.g., the programmer) via the computer. The results of this research provide 
                                                
1 In discussing the anthropomorphism explanation of media equation findings, Nass and Moon (2000) 
draw a useful distinction between (a) anthropomorphism, which is defined as a sincere belief the 
computer warrants human treatment; and (b) ‘cherished objects’, which refers to situations in which 
people orient to an object and focus on its ability to engender certain feelings or attitudes e.g., naming 
one’s car and talking to it. Like anthropomorphism, the idea of people reacting to cherished objects 
does not explain media equation findings. Participants in media equation studies had no history with 
the computers with which they worked in the study upon which to base an emotional attachment.  
strong evidence against the ‘computer as proxy’ explanation. Specifically, Sundar and 
Nass found that people behave differently as a function of whether they think they are 
interacting with a computer or think they are interacting with another person via the 
computer. If the ‘computer as proxy’ explanation were correct, people’s behaviour 
would not differ across these conditions. Beyond these specific results the general 
findings in media equation studies also argue against a computer as proxy 
explanation. Firstly, the vast majority of participants in media equation studies 
indicate (both spontaneously and when questioned) that they did not have a human, 
such as a programmer, in mind during the interaction. Secondly, participants in 
studies involving multiple computers indicated that they thought the same person 
wrote the programs on the different computers. Given that participants held this 
belief, if they were treating the computer as a proxy for the programmer then one 
could expect them to behave in the same way towards each computer. However, 
participants in studies involving multiple computers show different behaviours and 
attitudes towards the different computers across conditions (Nass and Moon, 2000).  
 There is generally a lack of support for anthropomorphism and ‘computer as 
proxy’ explanations for media equation findings. A much more compelling 
explanation for people’s tendency to treat computers in a social manner is 
mindlessness. Mindlessness results from attention to a subset of contextual cues 
(Langer, 1992). The cues trigger scripts and expectations that focus attention towards 
certain information and away from other (potentially relevant) information2. Modern 
computers offer a variety of cues that suggest ‘humanness’; they use words for output, 
                                                
2 Readers interested in more detailed information regarding mindlessness are directed to Langer (1992). 
For details on similar subconscious processes and an exploration of how they may have developed see 
Reber (1993).  
they offer interactivity (responses based on multiple prior inputs), and they fill roles 
traditionally filled by humans (Nass, Steuer et al., 1994a; Nass and Moon, 2000). 
From the perspective of mindlessness, these cues are sufficient to trigger unconscious 
categorisation of computers as social actors. This categorisation, in turn, often leads to 
a state of ethopoeia3 in which people respond to computers in a social and natural 
way. 
Flattery 
 A review of the research on flattery by Fogg and Nass (1997b) reveals four 
common findings emerge regarding the effects of flattery on a person being flattered 
(the target). In general, targets tend to believe that flatterers speak the truth (even 
when they know flatterers are insincere); flattery creates positive affect in the target 
(even when the target judges the content to be inaccurate); targets like those who 
flatter them; targets judge the performance of flatterers more favourably. Fogg and 
Nass (1997b) conducted a media equation study in which they sought to test the 
applicability of these effects of flattery within human-computer interactions. 
 Participants in the Fogg and Nass (1997b) study were told they would be 
working with the computer to play a guessing game. The computer attempted to guess 
the animal the participant had in mind and sought suggestions from the participant 
regarding good questions to use in future rounds of the game. After the participant 
suggested a question the computer provided feedback according to one of three 
conditions. Participants in the ‘sincere praise’ and the ‘flattery’ condition received 
positive feedback, however participants in the ‘sincere praise’ condition had been told 
                                                
3 Ethopoeia can be defined as the assignment of human attitudes, attentions or motives to non-human 
objects (see Nass et al., 1994) 
the feedback from the computer was the result of a comparison with the work of 
hundreds of previous players of the game, whereas participants in the ‘flattery’ 
condition had been told that the computers feedback was random and thus, unrelated 
to the quality of input they provided. The third condition was a ‘generic feedback’ 
condition in which participants were simply exposed to a message that directed them 
to begin the next round.  
 Supporting the idea that humans respond similarly to flattery from computers 
and flattery from other humans, significant differences were found between responses 
from participants in the ‘flattery’ and ‘generic feedback’ conditions and between 
responses from participants in the ‘sincere praise’ and ‘generic feedback’ conditions. 
Moreover, no significant differences were found between responses from participants 
in the ‘flattery’ condition and those in the ‘sincere praise’ condition. Specifically, 
participants in the ‘flattery’ and ‘sincere praise’ conditions reported greater positive 
affect (specifically, feeling ‘good’, ‘happy’ and ‘relaxed’), reported more feelings of 
power (specifically, feeling ‘important’, ‘dominant’, and ‘powerful’), perceived their 
own performance to have been better, enjoyed the interaction more, were more 
willing to continue working, and evaluated the computers performance more highly 
than participants in the ‘generic feedback’ condition. Thus, the effects of flattery from 
a computer were found to mirror the effects of flattery from another person.  
 These findings have important implications for human-computer interaction 
theory and affective software design. Evidence that positive feedback from a 
computer leads to positive user affect and more favourable ratings of the computer, 
although arguably unsurprising, is an indication of the value of incorporating positive 
feedback into the design of certain applications. Specific examples include 
educational software, where the increased enjoyment, perseverance and feelings of 
self-worth resulting from positive feedback are likely to contribute to the learning 
experience. Similarly, in computer games, positive affect (as a result of positive 
feedback) is likely to increase motivation to keep playing and add to the general 
appeal of the game. The less obvious finding, that the apparent sincerity of positive 
feedback is unrelated to its impact on the user, suggests that the effort to ensure all 
feedback given to users is based on objective fact may not be necessary. Thus, in 
situations where the amount of work required to program software to accurately 
assess a users’ performance (or to give the appearance of doing so) is judged to be 
onerous, the possibility of providing the user positive feedback need not be ruled out. 
Experience 
 As described above, the existence of media equation effects is well 
established. However, to date, little work has been done exploring the factors that 
might moderate media equation findings. Perhaps the most obvious potential 
moderator of media equation effects is experience. The amount of experience a user 
has with computers seems likely to interact with the extent to which they exhibit the 
tendency to treat computers like real people. However, the specific nature of the 
relationship between experience and the media equation is less obvious. 
 An informal survey of computer users of varying levels of experience revealed 
that most people expect that users with high levels of experience with computers are 
less likely to exhibit the tendency to treat computers as though they were real people. 
This argument is based on the argument that more experienced users, having spent 
more time using computers, are more likely to view the computer as a tool. They are 
more likely to be aware of the computer’s true status – that of a machine. This 
argument shares the assumption inherent in both the computer as proxy and 
anthropomorphism explanations of the media equation effect: individuals’ social 
responses to technology are consistent with their beliefs about the technology.  
 In contrast, consideration of the mindlessness (Langer, 1992) explanation for 
the media equation suggests that the relationship between experience and the media 
equation may be in the opposite direction. That is, that people with high levels of 
experience with computers may be more likely to exhibit the tendency to treat 
computers as though they were real people. Research on mindlessness has shown that 
practice or experience can lead to ‘overlearning’ which increases the chances of 
mindlessness occurring (Langer and Imber, 1979). Essentially, performing a certain 
task a number of times can result in the task requiring less conscious attention. A 
person applying less conscious attention to a task is more likely to act on ‘autopilot’ 
and mindlessly respond based on potentially misleading or inappropriate cues inherent 
in the task. Thus, it can be argued that people with more experience using computers 
are more likely to mindlessly apply ‘human’ schemas and expectations to computers 
as a result of the fact that computers often exhibit cues that suggest ‘humanness’.  
The Current Study 
 The current study was designed to extend Fogg and Nass’ (Fogg and Nass, 
1997b) work on the media equation. Fogg and Nass found that positive feedback 
(both sincere praise and flattery) led to increased positive affect and feelings of 
power. The current study aimed to extend this finding by exploring whether the 
impact of positive feedback applied to other forms of affect. The study was also 
designed to test for the existence of any relationship between level of experience with 
computers and the tendency to treat computers like real people (a media equation 
effect). Fogg and Nass’ original study showed that, as in human-human interactions, 
flattery from computers had the same positive effect as praise from computers. The 
present study aimed to test whether this effect varied as a function of the users’ level 
of experience with computers. 
 In the current study, it was hypothesised that people would react positively to 
praise or flattery from a computer (H1), and that people would react in the same way 
to flattery from a computer as they would to praise from a computer (H2). The 
following research question was also generated; what, if any, is the relationship 
between experience with computers and the tendency to react to flattery and praise 
from computers in the same manner (RQ1). 
Method 
Participants 
One hundred and fifty-eight students from the University of Queensland 
voluntarily participated in the study, 84 females and 74 males. One hundred and six of 
the participants were students enrolled in a first year psychology course and the 
remaining 52 participants were students enrolled in a second year interaction design 
course. Participants ranged in age from 17 to 53 with an average age of 20.5 years. 
Procedure 
As the study was designed to replicate and extend the findings of Fogg and 
Nass (1997b), the procedure employed in the present study largely mirrored that used 
by the original researchers. Upon arriving at the laboratory, participants were advised 
that they would use a software program (a computer game) and then be asked for their 
attitudes and opinions regarding the software and their experience. Participants were 
advised that the software program they would interact with was still being developed 
and that their input was needed in order to further develop the program, a ‘20 
questions’ game. It was explained to participants that they would be required to think 
of an animal while the computer asked them a series of questions to which they could 
answer ‘yes’ or ‘no’ (e.g., does the animal have fur?). Participants were advised that 
when the computer had enough information it would attempt to guess the animal. If 
the computer guessed correctly the next round would begin. If, however, the computer 
guessed incorrectly then the participant was asked to suggest a question the computer 
could have used in order to gain better information about the animal. At this point, 
participants were given information regarding the feedback they would receive from 
the computer and how the feedback was generated (this information varied depending 
on which condition the participants were in). Finally, participants were told that when 
they had finished playing the game they would be asked about their experience. 
Before beginning to play the ‘20 questions’ game, participants were asked 
about their level of experience with computers and reminded about the nature of the 
task they were undertaking (and the nature of the feedback they would receive). 
Participants then played the game until the computer had guessed incorrectly 12 times 
(giving participants 12 opportunities to suggest a question and receive feedback). On 
average, participants played 14.45 rounds of the game. Participants were then required 
to complete the questionnaire component of the study. During this part of the study 
participants were asked a series of questions about their experience, the computer and 
the task, and were given the opportunity to play extra rounds of the game if they 
wished. At the conclusion of the study participants were fully debriefed and thanked 
for their time. 
Manipulation 
The experiment had three conditions: control (generic feedback, N = 51), 
flattery (insincere praise, N = 54), and praise (sincere praise, N = 53). Participants 
were randomly allocated to one of these conditions. The three conditions were 
identical in all ways with the exception of the feedback given by the computer and the 
explanation provided as to how the feedback was generated. In the flattery and praise 
conditions participants were given exactly the same feedback. Across the twelve 
rounds eliciting feedback, participants were given ten pieces of feedback designed to 
be positive (e.g., "Your question makes an interesting and useful distinction. Good 
job!") and two pieces of feedback designed to be slightly negative (e.g., "That 
question may not be useful in the long term.")4. 
The distinction between the flattery and praise conditions stems from the 
different explanations given to participants regarding the means by which the 
feedback was generated. In the flattery condition participants were told that the 
feedback provided to them would be totally arbitrary and unrelated to the quality of 
their suggestion. Specifically, participants in the flattery condition were told the 
feedback they received was randomly generated. In the praise condition participants 
were told the feedback provided to them regarding the quality of their suggestion 
would be accurate. These participants were told the feedback they received was 
derived by comparing their suggestion to an extensive database of questions. In this 
manner, the feedback was designed to be equivalent to insincere praise in the flattery 
condition and sincere praise in the praise condition. 
                                                
4 The slightly negative feedback was included in order to give the positive evaluations more credibility 
(see Fogg & Nass, 1997). 
In the control condition participants did not receive positive or negative 
feedback. However, to avoid a confound resulting from differing amounts of 
communication from the computer across conditions, participants in the control 
condition were provided with a message the same length and duration of presentation 
as the average feedback message given to participants in the flattery and praise 
conditions (i.e., "Your suggested question has been stored. Please prepare for the next 
round."). 
Measures 
Participants’ degree of experience was measured using an item asking for how 
many years the participant had been using computers. The median value for this 
measure was eight years (mean = 9.2 years). On this basis, participants who had used 
computers for eight years or less were defined as having low experience and 
participants who had used computers for more than eight years were defined as having 
high experience. The mean level of experience for the low experience group was 6.5 
years (SD = 1.5 years, range 0 to 8 years) and the mean level of experience for the 
high experience group was 11.4 years (SD = 2.3 years, range 9 to 20 years). The 
difference in number of years of experience with computers across the high and low 
experience groups was significant (F = 14.761, p <.0001). 
After playing the ‘20 questions’ game participants completed the 
questionnaire. Except where otherwise identified, all responses were made on 9-point 
likert scales. In order to assess mood the questionnaire included the Profile of Mood 
States; 65 5-point adjective rating scales designed to assess mood state (POMS, 
(McNair, Lorr and Droppleman, 1971)). To assess general positivity towards self and 
general positivity towards the computer, participants were asked to complete a set of 
9-item semantic differential scales for themselves and a set for the computer on which 
they worked. Participants were also asked six questions regarding their own 
performance and six questions regarding the computer’s performance (e.g., “how well 
do feel you performed?”, “how pleased were you with the computer’s 
performance?”). Participants’ attitudes towards the ‘20 questions’ game were assessed 
using three items (“How much fun was the 20 questions game?”, “How enjoyable was 
the 20 questions game?”, “How rewarding was the 20 questions game?”). In addition 
to these attitudinal measures of task, participants were asked three questions related to 
performance aspects of the task ("How sensible are the guesses the computer is 
currently making?", "How intelligent are the questions the computer is currently 
asking?", "How accurate is the feedback the computer is currently giving (regarding 
the quality of the questions people suggest)?"). In terms of willingness to play more of 
the game, both subjective (two questionnaire items; “how willing would you be to 
work on this computer in the future”, “how willing would you be to spend more time 
playing the 20 questions game”) and objective measures (number of extra rounds 
played) were taken. In addition to these measures, demographics (gender, age, and 
enrolled degree) were collected. 
Scale development 
Where appropriate, exploratory factor analyses via principal components were 
conducted to identify sets of variables that could be combined into scales. Initial 
analyses of the nine semantic differentials describing the self identified one variable 
with low communality, indicating it did not fit in the analysis (“unimportant-
important”). This variable was removed, and factor analysis of the remaining eight 
items produced a two factor solution that accounted for 68.7% of the original 
variance. The first factor, which reflected positivity, had a reliability (Cronbach’s 
alpha) of .81 (‘self positivity’). The second factor, which reflected feelings of power, 
had a reliability of .86 (‘self power’). Initial analyses of the nine semantic differentials 
describing the computer indicated one variable with low communality, which was 
removed (“tense-relaxed”). The remaining eight items formed a single factor 
reflecting positivity, which explained 46.3% of the variance (‘computer rating’). 
Reliability for this scale was .86. 
 The six items assessing participants’ performance were factor analysed, 
yielding a single factor that explained 65.1% of the variance. This scale, which 
reflected positive perceptions of participants’ own performance, had a reliability of 
.89 (‘own performance’). Analyses of the corresponding six items assessing 
perceptions of the computer’s performance produced a similar result. A single factor 
reflecting positive perceptions of the computer was extracted, which explained 72.9% 
of the variance (‘computer performance’). The resulting scale had a reliability of .92. 
Two other sets of items were combined in order to reduce the number of 
variables to be analysed. The three items measuring participants’ attitudes towards the 
‘20 questions’ game, and the two items assessing the subjective measure of 
willingness to act, yielded separate reliabilities of .92 (‘ratings of task’) and .77 
(‘willingness to act – subjective’) respectively. In each case, the items were combined 
into single measures. 
 
Results 
Initial analyses revealed few significant differences across the three 
experimental conditions of control, flattery and praise. That is, initial findings did not 
appear to support the hypothesised media equation effects. However, strong effects 
for participants’ experience with computers were noted on many of the dependent 
measures. This latter finding had clear bearing on Research Question 1. In order to 
examine in more detail the effect of experience, the data were median split into low 
experience and high experience groups, and subsequent analyses were performed 
separately on each of these groups.  
Experience was not found to be highly correlated with any other demographic 
factors. In particular, chi-squared analyses revealed that there was no significant 
relationship between experience and the course participants were enrolled in, their 
gender, or their age group.  
To test the two main hypotheses, (H1) that people will react positively to 
praise or flattery from a computer, and (H2) that people will react in the same way to 
flattery from a computer as they do to praise from a computer, two sets of one-way 
between subjects ANOVAs were conducted5. To test the first hypothesis, the flattery 
and praise conditions were combined and a one-way ANOVA comparing generic 
feedback (control) to positive feedback (flattery/praise) was conducted (analysis one). 
To test the second hypothesis a one-way ANOVA comparing flattery and praise was 
conducted (analysis two).  
A media equation effect is evident where both hypotheses are supported for a 
particular dependent variable. That is, where flattery and praise are found to have a 
more positive impact than generic feedback (analysis one) and where no difference is 
found between flattery and praise (analysis two) for a particular measure. 
                                                
5 The willingness to act variable (a measure of how many extra rounds of the game participants played) 
was found to be non-normal. Non-normality violates the assumptions of ANOVA so the variable was 
dichotomised. No substantive differences were found between analyses using the dichotomised and 
non-dichotomised measures, thus, all reported analyses were performed using the dichotomised version 
of the measure. 
In addition to the analyses performed to test the main hypotheses a one-way 
between-participants ANOVA was conducted in order to test the success of the 
feedback manipulation. Participants in the flattery and praise conditions were asked to 
indicate whether the feedback they were exposed to was generated randomly. 
Confirming the success of the manipulation, for both high and low experience, 
participants in the flattery condition described the feedback as being randomly 
generated significantly more often than participants in the praise condition (see Table 
1). All participants in the flattery condition correctly indicated that the feedback they 
had received was randomly generated. Most participants in the praise condition 
correctly indicated that the feedback they had received was based on a comparison of 
their suggestions to a database of items. However, seven participants in the praise 
condition indicated that they thought their feedback was randomly generated 
suggesting that they had misunderstood or not believed the feedback manipulation. 
All the reported analyses were repeated with data from these seven participants 
excluded. No substantive changes in the results arose, so the data from the seven 
participants were retained in the final analyses. 
Analysis One - Generic Feedback Versus Flattery/Praise 
For participants of low experience with computers there were no significant 
effects of feedback type (control or flattery/praise, see Table 1). 
For participants of high experience with computers there were seven 
significant main effects of feedback type (control or flattery/praise, see Table 1). A 
significant effect of feedback type on four of the subscales of the POMS (depression-
dejection, fatigue-inertia, confusion-bewilderment and friendliness) was found 
indicating that participants in the flattery/praise conditions experienced less 
depression and dejection, less fatigue and inertia, less confusion and bewilderment 
and more friendliness than participants in the control condition (see Graphs 1,2,3 and 
4, respectively). A significant effect of willingness to act (dichotomised) was found 
indicating that participants in the flattery/praise conditions played more extra rounds 
of the game than participants in the control condition (see Graph 5). A significant 
main effect of feedback type on computer's performance was found indicating that 
participants in the flattery/praise conditions rated the computer’s performance more 
favourably than participants in the control condition (see Graph 6). A significant main 
effect of feedback type on accuracy of feedback was found indicating that participants 
in the flattery/praise conditions judged the feedback to be more accurate than 
participants in the control condition (see Graph 7).  
Analysis Two - Flattery Versus Praise 
For participants of low experience with computers there was one significant 
effect of feedback type (flattery or praise, see Table 2). A significant effect of 
feedback type on accuracy of feedback was found indicating that participants in the 
flattery condition judged the feedback to be less accurate than participants in the 
praise condition, see Graph 7.  
For participants of high experience with computers there was one significant 
effect of feedback type (flattery or praise, see Table 2). A significant main effect of 
feedback type on semantic differential ratings of the computer was found indicating 
that participants in the praise condition rated the computer more favourably than 
participants in the flattery condition, see Graph 8. 
Results Consistent with the Media Equation 
Among participants of high experience, hypothesis one and hypothesis two 
were supported, and thus, support was found for a media equation effect for measures 
of depression-dejection, fatigue-inertia, confusion-bewilderment, friendliness, 
willingness to act, computer performance and accurate feedback. Moreover, if a less 
stringent significance level is applied to the data (p < .10), media equation effects are 
evident among participants of high experience for the following additional measures; 
anger-hostility, self positivity, positive task ratings, and sensible guesses. 
Inconsistent with the predominant pattern of results and thus, in contradiction 
to the media equation, are the significant findings in analysis two, where a difference 
was found between participants in the flattery condition and participants in the praise 
condition (for low experience participants in terms of accuracy of feedback and for 
high experience participants with regard to ratings of the computer). 
Discussion 
The predominant pattern of results provides strong support for a media 
equation effect with regard to flattery among high experience participants, but not 
among low experience participants. Participants with high experience with computers 
tended to treat the computer with which they were working in a manner equivalent to 
the way in which people treat other people who flatter them. Research on human-
human interactions has shown that even when they know that someone is being 
insincere, targets of flattery tend to believe that the flatterer speaks the truth, feel 
positive as a result of the flattery, like the person flattering them, and judge the 
flatterer’s performance more favourably. The results from the present study showed 
that in the flattery condition, when participants knew the computer was giving random 
feedback (or being ‘insincere’), they tended to believe that the computer spoke the 
truth (both hypotheses supported for ‘accurate feedback’), they tended to experience 
less negative mood and more positive mood as a result of the flattery (both hypotheses 
supported for ‘depression-dejection’, ‘fatigue-inertia’, ‘confusion-bewilderment’, and 
‘friendliness’), and they tended to judge the computer’s performance more favourably 
(both hypotheses supported for ‘computer performance’). Moreover, the general 
positivity experienced by these participants translated into action in the form of 
playing extra rounds of the game (both hypotheses supported for ‘willingness to act’). 
These results strongly support the idea that human-computer flattery dynamics 
parallel human-human flattery dynamics. Three of the four major findings in the 
literature on human-human flattery interactions were replicated in human-computer 
interactions. However, evidence of increased liking for computers as a result of 
flattery was not found in the present study. Directly assessing a participant’s ‘liking’ 
for a computer is problematic in a media equation study. When constructing a 
questionnaire for use in media equation research it is important to avoid using items 
that imply that computers have human characteristics. If the items used in a media 
equation study imply human characteristics on the part of computers there is a risk of 
data contamination as a result of participants responding to the resulting demand 
characteristics of the study (Nass and Moon, 2000). A question such as ‘how much do 
you like the computer you worked with?’ could be viewed as implying human 
characteristics on the part of the computer. Thus, in the present study a less direct 
measure of liking for the computer was employed. The questionnaire included a 
semantic differential upon which participants were asked to rate the computer (this 
semantic differential resulted in the ‘computer ratings’ scale). The results for 
‘computer ratings’ did not follow the media equation pattern of results (a significant 
difference was found between the flattery and praise condition for ‘computer 
ratings’). Specifically, highly experienced participants in the praise condition rated the 
computer significantly more positively than participants in the flattery condition. 
Aside from the manipulation check, the ‘computer ratings’ measure is the only 
variable on which highly experienced participants showed a difference across flattery 
and praise conditions. This finding could be viewed as evidence that the media 
equation’s relation to flattery only extends to some of the behaviours noted in human-
human flattery interactions, specifically, that although flattery from computers is 
viewed as being accurate and leads to increased positive affect and more positive 
ratings of the computer’s performance it does not result in increased liking for the 
computer. However, future replications of this finding are needed in order to confirm 
that this finding is not a result of a unique feature of the current study. 
Extensions to Prior Research 
 The present study extended previous work on flattery and the media equation 
by finding positive effects of positive feedback (flattery or praise) on a range of 
measures of affect. While Fogg and Nass (Fogg and Nass, 1997b) showed that 
positive feedback led to increased positive affect in the form of feeling ‘good’, 
‘happy’ and ‘relaxed’ and increased feelings of power, the current study found that 
the positive impact of positive feedback extended to decreased feelings of 
‘depression-dejection’, ‘fatigue-inertia’, and ‘confusion-bewilderment’ and increased 
feelings of ‘friendliness’. This evidence of a wider affective impact of the media 
equation (in terms of flattery) suggests a number of implications in terms of affective 
design (see relevance section below). 
 A further extension of prior research in the current study is the media equation 
effect for a non-subjective measure (‘willingness to act’). The current study found an 
impact of flattery and praise across a range of subjective measures that indicated a 
positive impact of flattery and praise, but beyond these subjective measures the study 
also found an impact of flattery and praise on an objective measure of willingness to 
act. Participants in the flattery and praise conditions tended to play significantly more 
extra rounds of the game than participants in the control condition. This finding 
indicates that the generally increased positive affect and improved ratings of the 
computer’s performance resulting from positive feedback translates into actual 
behaviour.  
 The major contribution of the current study stems from the findings regarding 
experience. The study provides initial evidence of experience moderating the degree 
to which a media equation effect occurs with regard to flattery. High experience 
participants displayed a pattern of results that was clearly consistent with the media 
equation; they responded positively to positive feedback and did not discriminate 
between praise and flattery. Low experience participants did not display results 
consistent with the media equation for any of the measures taken; whether exposed to 
generic feedback in the control condition or positive feedback in the praise or flattery 
condition, low experience participants reacted in the same way. The only exception to 
this consistency of behaviour across conditions is with regard to the ‘accuracy of 
feedback’ measure; low experience participants rated the feedback from the computer 
as more accurate in the praise condition than in the flattery or control conditions. This 
anomaly may reflect the fact that participants were told the feedback would be 
accurate in the praise condition and inaccurate in the flattery condition. It is important 
to note that level of experience with computers did not covary with any of the other 
demographic characteristics of the sample, suggesting that the presence or absence of 
the media equation effect is a result of experience with the computer. 
 The finding that for flattery, media equation effects were exhibited only by 
more experienced computer users provides support for the mindlessness explanation 
for the media equation. The pattern of results is consistent with the idea that greater 
practice or familiarity with a task increases the likelihood of applying less conscious 
attention to the task and as a result responding mindlessly to particular cues that are 
presented. In the case of computers that provide positive feedback, these cues suggest 
humanness and the experienced user thus responds as if the computer were a human. 
Relevance 
 The general implications of the current study for human-computer interaction 
theory and affective software design revolve around the value of incorporating 
positive feedback into software applications. The lack of distinction made by users 
between praise and flattery suggests that it is not necessarily important to ensure that 
feedback to the user appears to be based on an objective assessment of performance 
(as discussed above). However the current study provides insight into some further 
implications for applications seeking to utilise positive feedback.  
 Evidence that the impact of positive feedback extends beyond generally 
positive affect to feelings of fatigue and confusion have implications for applications 
in the domains of educational software and leisure. In an educational domain, the 
evidence that positive feedback leads to decreased feelings of fatigue and confusion 
suggests that learning benefits could result from the inclusion of positive feedback. 
Users may experience less fatigue and hence be motivated to spend longer using 
educational programs when exposed to positive feedback. Moreover, less confusion 
should benefit learning as feelings of confusion or bewilderment are likely to 
discourage users of educational software. Similarly, a lack of fatigue and confusion 
for computer game players should lead to increased playing time and satisfaction with 
a game. 
 However, the implications discussed above should be considered in light of 
the findings regarding experience. The current findings suggest that the benefits of 
positive feedback and more specifically, flattery are only applicable to more 
experienced users. Thus, software designers seeking to utilise positive feedback need 
to be confident their audience includes experienced users. There appears to be no 
negative effects of positive feedback or flattery on low experience users, so no 
impairment of software is likely to result from the inclusion of positive feedback for 
these users. However, for the advantages of positive feedback to impact on the 
affective design of software it seems likely that users need to be reasonably well 
experienced with computers.  
Alternative Explanations 
 One alternative explanation for the results is that users’ who exhibit a media 
equation pattern of results tend to overestimate their degree of experience with 
computers (as opposed to the interpretation that users of high experience tend to show 
a media equation pattern of results). The most obvious way to test for this possibility 
is to take more objective measures of experience in future research.  
 It could also be argued that the lack of significant differences observed 
between the flattery and praise conditions was a result of the praise operationalisation 
failing. Participants in the praise condition may not have believed they were receiving 
objective feedback, in which case the praise condition would be identical to the 
flattery condition (i.e., both involved the presentation of insincere feedback). 
However, this explanation seems unlikely as all but seven of the participants in the 
praise condition reported that they believed the feedback they received was sincere. 
Moreover, there seems little reason to believe that the flattery operationalisation was 
inherently more convincing than the praise operationalisation. 
Future Research 
Future research is required both to replicate the current findings with regard to 
flattery and to explore whether a moderating effect of experience on positive feedback 
extends to other media equation effects. It is possible (although unlikely from the 
perspective of mindlessness as an explanation for the media equation) that the 
moderating effects of experience are unique to flattery. The current study could also 
be extended by further testing of the impact of positive feedback on ‘liking’ for the 
computer. Assessing the relationship between positive feedback and liking for the 
computer would require finding a measure that more directly assessed the degree to 
which users felt positive towards the computer whilst avoiding any suggestion that the 
‘humanness’ of computers is being assessed.  
The major shortcoming of the present study is that more diverse and in-depth 
measures of experience were not used. Whilst it can be concluded that users’ 
subjective perceptions of years of experience covaried in the current study with the 
tendency to respond positively to positive feedback from the computer,  it is not 
possible to explore in greater depth the other experience related characteristics of the 
sample. Future research should employ a variety of detailed experience measures in 
order to explore exactly how low and high experience groups differ. 
Conclusions 
 The study provides further evidence of the media equation operating in 
situations where computers provide positive feedback to users and extends previous 
research by finding strong evidence of a moderating effect of experience with more 
experienced users reacting to positive feedback without distinguishing between 
flattery and praise. The results raise the possibility that media equation effects are 
more likely to be exhibited by more experienced users. The evidence that more 
experienced users are more likely to treat computers as if they are human aligns with 
and supports the mindlessness explanation of media equation findings.  
 
 
Control versus Flattery/Praise 
DV Low Experience High Experience 
  F(1,67) Sig. F(1,72) Sig. 
Depression-Dejection 0.224 0.638 4.803 0.032 
Anger-Hostility 0.269 0.606 3.591 0.062 
Vigor-Activity 0.003 0.957 1.386 0.243 
Fatigue-Inertia 0.084 0.772 8.296 0.005 
Confusion-Bewilderment 0.017 0.898 4.995 0.029 
Friendliness 0.001 0.977 3.968 0.050 
Willingness to Act (dichotomised) 0.415 0.522 4.983 0.029 
Self Positivity 0.305 0.582 3.047 0.085 
Self Power 0.422 0.518 0.912 0.343 
Computer ratings 0.056 0.814 3.139 0.081 
Willingness to Act (subjective) 0.348 0.557 2.377 0.128 
Computer Performance 0.340 0.562 6.076 0.016 
Own Performance 0.999 0.321 2.433 0.123 
Ratings of Task 1.144 0.289 3.501 0.065 
Sensible Guesses 0.184 0.670 3.600 0.062 
Intelligent Questions 1.354 0.249 2.677 0.106 
Accurate Feedback 1.696 0.197 19.780 0.001 
Gender 0.025 0.876 1.021 0.316 
Age 1.578 0.213 0.066 0.798 
Table 1. F values and significance levels for analysis two ANOVA. 
 
Flattery versus Praise 
DV Low Experience High Experience 
  F(1,41) Sig. F(1,50) Sig. 
Depression-Dejection 2.290 0.138 0.240 0.626 
Anger-Hostility 2.773 0.104 0.760 0.387 
Vigor-Activity 0.181 0.673 0.646 0.425 
Fatigue-Inertia 1.383 0.246 0.378 0.541 
Confusion-Bewilderment 0.081 0.777 0.167 0.684 
Friendliness 0.010 0.920 0.005 0.943 
Willingness to Act (dichotomised) 0.793 0.379 1.277 0.264 
Self Positivity 0.000 0.989 0.019 0.890 
Self Power 0.205 0.653 0.076 0.784 
Computer ratings 0.173 0.680 5.572 0.022 
Willingness to Act (subjective) 0.056 0.815 0.848 0.361 
Computer Performance 0.007 0.934 0.261 0.612 
Own Performance 0.053 0.820 0.225 0.637 
Ratings of Task 0.146 0.704 0.617 0.436 
Sensible Guesses 1.041 0.314 0.141 0.709 
Intelligent Questions 0.052 0.821 0.482 0.491 
Accurate Feedback 4.126 0.049 1.047 0.311 
Gender 3.498 0.069 0.045 0.833 
Age 0.402 0.529 0.000 0.988 
Manipulation Check 4.745 0.035 4.674 0.035 







































































































































Byrne, D., G. L. Clore and G. Smeaton, 1986. The attraction hypothesis: Do similar 
attitudes effect anything? Journal of Personality and Social Psychology 51: 
1167-1170. 
Duck, S. W., 1973. Personality similarity and friendship choice: Similarity of what, 
when? Journal of Personality 41(4): 543-558. 
Fogg, B. J. and C. Nass, 1997a. How users reciprocate to computers: An experiment 
that demonstrates behaviour change. CHI 97, Atlanta. 
Fogg, B. J. and C. Nass, 1997b. Silicon sycophants: the effects of computers that 
flatter. International Journal of Human Computer Studies 46: 551-561. 
Isbister, K., H. Nakanishi, T. Ishida and C. Nass, 2000. Helper agent: desiging an 
assistant for human-human interaction in a virtual meeting space. CHI 2000, 
Amsterdam. 
Johnson, D. and J. Wiles, 2001. Effective affective user interface design in games. 
Affective Human Factors Design, Singapore, ASEAN Academic Press. 
Jordan, P., W., 2001. New century supertrends: Designing a Pleasureable Future. 
Affective Human Factors Design, Singapore, ASEAN Academic Press. 
Klein, J., Y. Moon and R. Picard, W., 1999. This computer responds to user 
frustration: Theory, design, results and implications. submitted to Interacting 
with computers. 
Langer, E. J., 1992. Matters of mind: Mindfulness/mindlessness in perspective. 
Consciousness and Cognition: An International Journal 1(4): 289-305. 
Langer, E. J. and L. G. Imber, 1979. When practice makes imperfect: Debilitating 
effects of overlearning. Journal of Personality and Social Psychology 37: 
2014-2024. 
McNair, D., M. Lorr and L. F. Droppleman, 1971. Manual for the Profile of Mood 
States. San Diego, Educational and Industrial Testing Service. 
Moon, Y. and C. Nass, 1996. How "real" are computer personalities?: Psychological 
responses to personality types in human-computer interaction. Communication 
Research 23(6): 651-674. 
Moon, Y. and C. Nass, 1998. Are computers scapegoats? Attributions of 
responsibility in human-computer interaction. International Journal of Human 
Computer Studies 49: 79-94. 
Nass, C., B. J. Fogg and Y. Moon, 1995. How powerful is social identity? Affiliation 
effects in human-computer interaction. 2002. 
Nass, C., B. J. Fogg and Y. Moon, 1996. Can computers be teammaters? International 
Journal of Human-Computer Studies 45: 669-678. 
Nass, C. and K. M. Lee, 2000. Does computer-generated speech manifest personality? 
An experimental test of similarity-attraction. CHI 2000, Amsterdam, ACM. 
Nass, C. and K. M. Lee, 2001. Does computer-synthesized speech manifest 
personality? Experimental tests of recognition, similarity-attraction, and 
consistency-attraction. Journal of Experimental Psychology: Applied 7(3): 
171-181. 
Nass, C. and Y. Moon, 2000. Machines and mindlessness: Social responses to 
computers. Journal of Social Issues 56(1): 81-103. 
Nass, C., Y. Moon and P. Carney, 1999. Are people polite to computers? Responses 
to computer-based interviewing systems. Journal of Applied Social 
Psychology 29(5): 1093-1110. 
Nass, C., Y. Moon, B. J. Fogg, B. Reeves and C. Dryer, D., 1995. Can computer 
personalities be human personalities. International Journal of Human 
Computer Studies 43: 223-239. 
Nass, C., Y. Moon and N. Green, 1997. Are Computers Gender Neutral? Gender 
Stereotypic Responses to Computers. Journal of Applied Social Psychology. 
Nass, C., B. Reeves and G. Leshner, 1996. Technology and roles: A tale of two TVs. 
Journal of Communication 46(2): 121-128. 
Nass, C. and J. Steuer, 1993. Voices, boxes and sources of messages: Computers as 
social actors. Human Communication Research 19(4): 504-527. 
Nass, C., J. Steuer, L. Henriksen and C. Dryer, D., 1994a. Machines, social 
attributions, and ethopoeia: performance assessments of computers subsequent 
to "self-" or "other-" evaluations. International Journal of Human-Computer 
Studies 40: 543-559. 
Nass, C., J. Steuer and E. Tauber, 1994b. Computers are social actors. CHI 97, 
Boston. 
Neimeyer, R. A. and K. A. Mitchell, 1988. Similarity and attraction: A longitudinal 
study. Journal of Social and Personal Relationships 5(2): 131-148. 
Picard, R. W., 1997. Affective Computing. 
Reber, A. S., 1993. Implicit Learning and Tacit Knowledge: An Essay on the 
Cognitive Unconscious. Oxford, Oxford University Press. 
Reeves, B. and C. Nass, 1996. The Media Equation: How People Treat Computers, 
Television and New Media Like Real People and Places. Cambridge, 
Cambridge University Press. 
Rickenberg, R. and B. Reeves, 2000. The effects of animated characters on anxiety, 
task performance, and evaluations of user interfaces. CHI 2000, Amsterdam. 
Sundar, S., S.  and C. Nass, 2000. Source orientation in human-computer interaction: 
Programmer, networker, or independent social actor? Communication 
Research 27(6): 683-703. 
Takeuchi, Y., Y. Katagiri, C. Nass and B. J. Fogg, 1998. Social response and cultural 
dependency in human-computer interaction. PRICAI 98. 
Takeuchi, Y., Y. Katagiri, C. Nass and B. J. Fogg, 2000. A cultural perspective in 
social interface. CHI 2000, Amsterdam. 
Wegner, D., M, 2002. The Illusion of Conscious Will. Cambridge, Bradford Books. 
 
